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ABSTRACT 
Close to 1000 photoelectric observations of BH Cen in the yellow, blue, and ultraviolet regions 
were analyzed. The period found was 0.791616 days. The depths of minima were about equal, and 
were more than 1 magnitude! A photometric solution was derived with the Wilson and Devinney 
model. The binary is an overcontact system with primary and secondary masses equal to 10 M,. 
Based on its membership in IC 2944 and the size of the primary radius, BH Cen may be another 
example of a zero-age contact system. 
Subject headings: clusters : open - stars: eclipsing binaries - stars: individual 
I. INTRODUCTION 
The variability of BH Cen was discovered by 
Oosterhoff (1928). From his photographic study he 
found a /3 Lyrae-type light curve and a period of 
0.791598 days, which was later (Oosterhoff 1930) 
refined to 0.7915814 days from 10 times of minima. 
Sahade and Davila (1963) suggested that BH Cen was 
a member of the galactic cluster IC 2944. A photo- 
metric and spectroscopic study of the cluster was carried 
out by Thackeray and Wesselink (1965). Eggen (1967) 
included this system in his study of contact binaries. 
BH Cen was classified as a B5 star in the HD Catalog. 
Thackeray (1975) suggested a spectral type of B3 with 
double lines of similar strength. 
The reasons we included BH Cen in our observing 
program were as follows: (i) It is a member of a star 
cluster. This has a distinct advantage in studying binary 
evolution. (ii) Based on the shape of the photographic 
light curve and period, this binary might be a good 
candidate for a contact system. There have been only 
a few early-type systems discovered. (iii) There was no 
previous photoelectric study of this system. 
* Guest Investigator. 
BH Cen was observed on six nights with the 84 cm 
reflector at La Plata Observatory. The yellow, blue, 
and ultraviolet observations were made with filters 
matched to the Johnson UBV system. The photometer 
used was described by Feinstein (1963). The observa- 
tions used in this study consist of 322, 335, and 287 
individual observations in the yellow, blue, and ultra- 
violet regions, respectively. 
The coordinates and characteristics of the stars 
observed are given in Table 1. The check star was 
observed on each night. Extinction coefficients were 
determined for each night, except for two nights for 
which mean values were adopted. Since the comparison 
stars and thecheck starwere within thecluster radius, the 
differential extinction corrections were extremely small. 
The color-dependent extinction is assumed to be small 
since the colors of the stars observed were very similar 
to each other. Even though visible nebulosity was seen 
around comparison star 1 (Thackeray and Wesselink 
1965), no variability was detected in comparing it with 
comparison star 2 or the check star. These three stars 
were found to be constant within the limit of observa- 
tional error during the period of study. The sky 
TABLE 1 
COORDINATES, MAGNITUDES, COLORS, AND SPECTRAL TYPES OF THE STARS OBSERVED 
Star 
Thackeray and 
Wesselink (1965) R.A. Decl. 
CPD NO. (1875) (1875) V B -  V SP. 
BH Cen.. . . . . . . . . - 62O2189 29 33h20435 - 62"43!7 10.58 +0.15 
Check . . . . . . . . . . . 
B3 + B3? 
33 10.4" -62'439 10.65t +0.12t . . . 
Comparison 1..  . . . - 62'21 84 25 33 9.7 - 62'47.1 10.65 + 0.20 B5 V 
Comparison 2..  . . . - 62'2179 24 33 3.0 - 62'45.1 10.76 +0.17 B8 V 
* Measured from photography of Thackeray and Wesselink (1965, plate I). 
7 Estimated from the present study. 
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conditions were good, except for one evening when the 
observations had to be terminated because of cloudi- 
ness. Unfortunately this evening was the only coverage 
of the secondary minimum. The individual yellow, 
blue, and ultraviolet observations are listed in Tables 
2, 3, and 4. The probable errors for a single observa- 
tion were estimated to be + 0.008, + 0.007, and f 0.010 
magnitudes for yellow, blue, and ultraviolet, respec- 
tively. The magnitudes are in the sense of variable 
minus comparison. There was no attempt to transform 
the magnitudes into the UBV system. 
111. PERIOD 
A period of 0.7915814 days for BH Cen was deter- 
mined by Oosterhoff (1930), employing the photo- 
graphic times of minimum of the 1920s. There have 
been no photometric observations reported since then. 
Unfortunately, the La Plata observations in 1967 con- 
tain only one complete coverage of the primary mini- 
mum. Therefore the conventional method of period 
determination by least-squares fit of the times of 
minimum was not possible. Instead the period was 
determined by trial and error until the most consistent 
light curves (yellow, blue, and ultraviolet) were 
achieved. The light elements adopted for the 1967 
observations, and their estimated errors, are: 
Min I = 2439621.7975 + 0.791616 E 
The new period is slightly longer than the older one. 
Because of the lack of observations between the 1920s 
and 1967 and the relatively short observing run in 
1967, it is not certain that this difference is significant. 
The light curves according to the period listed above 
are shown in Figure 1. 
P H A S E  0 -  0  0 - 2 5  0 - 5  0 - 7 5  0 - 0  
FIG. 1.-Light curves of BH Cen. The points are the individual observations, the yellow, blue, and ultraviolet magnitudes given 
in Tables 2, 3, and 4. The magnitudes are in the sense of BH Cen minus the comparison star. The solid lines are the theoretical 
light curves based on the parameters in Table 6. 
T A B L E  2 
YELLOW OBSERVATIONS 
HELJ.R A m  HEL. J.D. A m  HEL.4.D. A m  HEL. J.D. A m  HEL.4.D. A m  
T A B L E  3 
BLUE OBSERVATIONS 
HEL. J.D. A m  HELJ.D. A m  HEL.J.0. Am tlEL.J.0. A m  tlgL.J.D. A m  
TABLE 4 
ULTRA-VIOLET OBSERVATIONS 
HEL.J.0. Am HEL. J.D. Am HEL.J.0. Am HEL.J.0. Am HEL. J.D. bm 
2439621.51561 -0.713 21.76387 -0.197 85.45539 -0.469 85.50244 -0.048 85.55325 -0.280 
0.51700 -0.729 0.76908 -0.135 0.45562 -0.450 0.50643 0.007 0.55360 -6.313 
0.52741 -0.739 0.77047 -0.156 0,45580 -0.456 0.50661 0.033 0.55377 -0.296 
0.52811 -0.772 0.77626 0.054 0.45597 -0.472 0.50678 0.C36 0,55383 -0.296 
0.52950 -0.771 0.77811 0.045 0.46905 -0.384 0.50695 0.043 0.55412 -0.308 
0.53071 -0.170 0.78876 0.099 0.46922 -0.321 C.50759 0.066 0.55817 -0.327 
0.53227 -0.753 0.79061 0.116 0.46940 -0.334 0.50776 0.056 0.55334 -0.331 
0.53332 -0.746 0.79501 0.114 0.46957 -0.348 0.50794 0.036 0.55846 -0.325 
0.53515 -0.768 0.79651 0.101 0.46974 -0.311 0.50829 0.094 0.55863 -0.346 
0.53714 -0.768 0.80079 0.172 0.46992 -0.363 0.5OP46 0.025 0.55881 -0.320 
0.54043 -0.783 0.80195 C.123 0.47079 -0.380 0.51610 0.266 0.55956 -0.324 
0.54130 -Oa766 0.80693 0.039 0.47096 -0.374 0.51627 0.212 0.55973 -0.341 
0.55658 -0.815 0.80866 0.060 0.471 13 -0,379 0.51644 0.207 0.55991 -0.375 
0.55762 -0.831 0.81318 0.052 0.47131 -0.368 0.51662 0.187 0.56008 -P.346 
0.56109 -0.817 0.81457 0.119 0.47478 -0.364 '7.51149 0.139 0.57333 -0.441 
0.56214 -0.825 0.81815 -0.038 0.47495 -0.337 0.51766 0.152 0.57350 -0.453 
0.56584 -0.835 0.81943 -0.013 0.41513 -0.326 0.51783 0.202 0.57368 -C.485 
0.56711 -0.836 0.83332 -0.209 0.47530 -0.338 0.51801 0.212 0.57385 -0.461 
0.57012 -0.822 0.83540 -0.029 0.47547 -0.339 0.51P10 0.221 0.57403 -0.459 
0.57082 -0.838 0.83957 -0.209 0.47565 -0.337 0.52177 0.310 0.57449 -0.456 
0.59894 -0.890 0.84061 -0.182 0.47617 -0.308 0.52194 0.321 0.57466 -0.469 
0.60346 -0.885 0.85403 -0.194 0.47634 -0.323 0.52212 0.325 0.574R4 -0.493 
0.59987 -0.883 0.85542 -0.299 0.47651 -0.3P9 0.52229 0.379 0.57501 -0.512 
0.60473 -0.988 0.85971 -0.362 0.47669 -0.325 0.52252 0.320 0.57958 -0.534 
0.60901 -0.893 0.86075 -0.506 0.47686 -0.296 0.52269 0.323 0.51975 -0.500 
0.61248 -0.895 76.45678 -0.288 0.48230 -0.310 0.52287 0.281 0.57993 -0.485 
0.61387 -0.899 0.45817 -0.311 0.48247 -0.29R 6.52304 0.343 0.58010 -0.558 
0.61526 -0.918 0.46419 -0.334 0.48265 -0.313 0.52322 0.295 0.58028 -0.465 
3.61873 -0.906 0.47993 -0.506 0.48282 -0.314 0.52669 0.207 0.58097 -0.539 
0.61943 -0.901 0.53074 -0.719 0.48595 -0.242 0.52686 0.216 0.58114 -0.555 
0.63552 -0.836 0.53265 -C.735 0.48612 -0.229 0.52704 0.255 0.58132 -0.538 
0.63945 -0.833 0.53942 -0.728 0.48629 -0.202 0.52721 0.250 0.58149 -0.566 
0.64061 -0.837 0.57472 -0.876 0.48647 -@.231 0.52785 0.232 0.58166 -0.498 
0.64443 -0.874 0.57779 -0.982 0.49011 -0.238 0.52802 0.2P4 0.59295 -0.574 
0.64547 -0.860 0.58473 -0.924 0.49029 -0.202 0.52819 0.246 0.59312 -0.624 
0.64859 -0.816 0.60400 -0.925 0.49046 -0.187 0.52837 0.240 0.59330 -0.612 
0.64998 -0.811 0.60626 -0.886 0.49063 -0.1P9 0.53502 -0.053 0.59347 -0.655 
0.66399 -0.869 0.61384 -0.857 0.49081 -0.200 0.53519 -0.050 0.59364 -0.653 
0.66526 -0.861 0.63490 -0.850 0.49116 -0.199 0,53537 0.002 0.59735 -0.665 
0.06977 -0.850 0.64150 -0.811 0.49133 -0.211 0.53554 0.023 0.59152 -0.629 
0.67116 -0.843 0.64335 -0.828 0.49150 -0.206 0.53572 -q.016 0.59769 -P.605 
0.67602 -0.822 0.65585 -0.868 0.49168 -0.193 0.53589 -0.004 0.59787 -0.626 
0.67718 -0.815 0.65782 -0.876 0.49561 -0.168 0.53606 0.012 0.59804 -n.61Q 
0.68193 -0.823 0.66511 -0.886 0.49579 -0.164 0.53629 -0.014 0.59822 -0.625 
0.68332 -0.805 77.43451 -0.771 0.49596 -0.140 0.53647 0.010 0.59839 -0.626 
0.68818 -0.853 0.44955 -0.848 0.49607 -0.150 0.54665 -0.176 0.60309 -0.702 
0.68957 -0.837 0.45603 -0.792 0.49624 -0.174 0.54683 -0.136 0.60325 -0.705 
0.72880 -0.535 0.45835 -0.793 0.49683 -0.139 0.54700 -0.137 0.60342 -0.608 
0.73019 -0.554 0.46599 -0.787 0.49700 -0.161 0.54717 -0.183 0.60360 -0,694 
0.73471 -0.497 85.44960 -0.503 0.49717 -0.151 0.54816 -0.191 0.60377 -0.740 
0.73515 -0.470 0.44984 -0.491 0.49735 -0.117 0.54833 -0.191 0.60458 -0.760 
0.73991 -0.450 0.45007 -0.522 0.50082 -0.102 0.54850 -0.151 0.60475 -C.584 
0.74130 -0.492 0.Q5030 -0.512 0.50099 -0.129 0.54868 -0.185 0.60493 -0.711 
0.74501 -0.459 0.45401 -0.465 0.50117 -0.085 0.54885 -0.175 0.60510 -0.714 
0.74640 -0.398 0.45418 -0.454 0.50134 -0.112 0.55256 -0,284 0.60528 -0.724 
0.75762 -0.276 0.45435 -0.474 0.50192 -0.099 0.55273 -0.284 0.60545 -0.758 
0.75901 -0.262 0.45452 -0.457 0.50209 -0.097 0.55290 -0.258 0.0 0.0 
0.763C6 -0.192 0.45470 -0.468 0.50227 -0.039 0.55308 -0.226 0.0 0.0 
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TABLE 5 
ECLIPSING SYSTEMS HAVING EQUAL MINIMA WITH DEPTH LARGER THAN 0.8 MAGNITUDES 
Primary Secondary 
Name SP. mv Minimum Minimum Period (days) Notes 
V343 Ori.. ..... ... 10.0 1 .O 
AY Pup. ....... ... 11.5 0.9 
RZPyx ........ B7V 9.0 0.9 
BH den.. ...... B3 + B3? 10.0 1 .O 1 .O 0.791616 
V508 O D ~ .  . ... ... 10.0 1.0 1 .O 0.34479163 2 
NOTES.-(1) According to Koch et al. (1963), ranges 
photographic depth gives 0.48 mag, ranges to be check4 
The observations show that the maxima are equal in 
all three wavelength regions. The minima are also equal 
except for the ultraviolet. One should note that there 
is considerable scatter in the ultraviolet light curve. 
One of the most unusual features of the light curves 
is that the depths are over 1 mag! A search for 
eclipsing systems having equal minima with depths 
larger than 0.8 mag was mhde. We were able to find 
only six other systems besides BH Cen in the catalog 
of Koch, Sobieski, and Wood (1963). The systems are 
listed in Table 5. The ranges for two of these (V343 
Ori and V508 Oph) were questionable according to the 
catalog. Thus this leaves only one system, BH Cen, 
with this unusual depth of 1 mag in a catalog of 1266 
systems! This large depth of minima suggests that the 
components must be nearly equal in radius and highly 
distorted, and that the inclination must be very near 
90". Judging from the spectral type, the shape of the 
light curves, and the period, BH Cen may be similar 
to the zero-age contact system V701 Sco (Leung and 
Wilson 1976). 
IV. PHOTOMETRIC SOLUTION 
In this study we adopted the model of Wilson and 
Devinney (1971). The subscripts 1 and 2 refer to the 
components eclipsed at the primary and secondary 
minimum, respectively. In deriving the photometric 
solution the following parameters were adopted: the 
polar effective temperature of component 1 is equal 
to 17,800 K (adopted from spectral type of B3 of 
Thackeray 1975 and the temperature calibration of 
Morton and Adams 1968); the gravity darkening co- 
efficients, gl = g, = 1; and the bolometric albedos, 
A, = A, = 1. The luminosities were calculated in the 
program from the Planck function. All three light 
curves were used simultaneously in deriving the 
parameters. 
To begin, we used trial and error with the Wilson 
and Devinney (1971) light curve program. After many 
trials we derived a set of parameters which marginally 
represented the observed light curves. With these 
serving as starting parameters we immediately pro- 
ceeded with the computation using the differential 
correction program. We assumed the system was de- 
tached, employing the mode 2 option of the computing 
code (Leung and Wilson 1977). The following adjust- 
able parameters were used : inclination, i; temperature 
to be checked. (2) According to Koch et al. (1963) 
:d. 
of component 2, T2;  surface potentials, Q1, Q,; mass 
ratio, m2/m,; and luminosities of component 1, L1 
(yellow), L1 (blue), and L1 (UV). After a few runs the 
solution converged to a contact configuration. At this 
point the computation was continued with mode 1 
(contact configuration). Unfortunately, after many 
runs the differential corrections to the adjustable 
parameters failed to converge to small values. In other 
words, the sum of the residuals remained high. This 
problem did not occur for the other five systems 
previously analyzed by this method. Subsequently, a 
conversation with Dr. Wilson revealed that he too 
was confronted with a similar problem in analyzing 
the system TX Cnc (Wilson and Biermann 1976). It 
was suspected that this problem may be due to (1) the 
high correlations among parameters and (2) neglect of 
second and perhaps higher derivative terms in dealing 
with the partial derivatives. We adopted the following 
procedure used by Wilson and Riermann. The adjust- 
able parameters were separated into two groups; 
group I-the mass ratio, luminosities L1 (for yellow, 
blue, and UV), and limb darkening XI (for yellow, 
blue, and UV); and group 11-the inclination and the 
surface potential. The procedure used was to alternate 
group I and group I1 as adjustable parameter sets. 
After several runs, the corrections to the adjustable 
parameters were reduced to values similar to those of 
the probable errors. 
The photometric solution of BH Cen is listed in 
Table 6. The eclipses are complete and the primary 
minimum is at transit. The system is in contact, with 
the degree of overcontact equal to 217, (see Fig. 2). 
[The degree of overcontact is defined as (Q,,,, - a)/ 
(Q,,,, - Q,,,,).] The mass ratio is almost unity with- 
in twice the probable error. The two components have 
essentially the same temperature. The limb-darkening 
coefficients derived are 0.64,0.50, and 0.89 for yellow, 
blue, and ultraviolet, respectively. These values are 
considerably higher than the values extracted from the 
grid of model atmospheres of Carbon and Gingerich 
(1969) of 0.23,0.29, and 0.27 respectively. The reason 
for the difference between these values may be the fact 
that the limb-darkening effect for this temperature and 
gravity is not a linear cosine function (see Table I11 of 
Carbon and Gingerich [1969, p. 4551). 
The theoretical light curves according to the param- 
eters in Table 6 are graphed among the individual 
LEUNG AND SCHNEIDER 
TABLE 6 
Parameter Yellow (h5500) Blue (h4350) W (h3500) 
NOTE.-Primary eclipse is annular. 
* Assumed value. t Adopted value from color index and spectral type. 
$ Assumed error in estimating the temperature from spectral type and color index. 
8 Linear limb darkening coefficients derived from the grid model atmospheres of Carbon and 
Gingerich 1969 for T = 17,900 K and log g = 4.0. 
B. NON-WAVELENGTH-DEPENDENT PARAMETERS 
observations in Figure 1. The theoretical light curves 
fit the maxima better than the minima. Generally, how- 
ever, the agreement between the theoretical light curves 
and the observations is satisfactory. We believe that a 
better coverage of the light curves and a more accurate 
determination of the period will improve the solution 
of BH Cen. 
i ...................... 90.00°+1.890 
Rl = Rz ............... 3.5899 + 0.0078 
Percent over contact. .... 20.6 
g l = g  z ................ 1.0* 
............... A 1 = A z  1.0* 
Tl ..................... 17,900 K t  + 600 K t  
Ta. .................... 17,840 K  + 600 K$ 
ina/ml.. ................ 0.969 + 0.015 
rl pole). ............... 0.3727 f 0.0010 
rl {side). ............... 0.3937 0.0013 
V. MASSES AND ABSOLUTE DIMENSIONS 
.............. rl (back). 0.4327 + 0.0019 
rz (pole). ............... 0.3675 + 0.0010 
rz (side). ............... 0.3879 + 0.0013 
r~ (back). .............. 0.4273 + 0.0019 
R inner contact). ....... 3.699 
a &ter contact). ....... 3.170 
XhDSOO. .. ............. 0.23 J 
X,,,,,. ................ 0.298 
Xh5500. . .............. 0.278 
BH Cen is a member of the young galactic cluster 
IC 2944. Thackeray and Wesselink (1968) studied this 
cluster both photometrically and spectroscopically, 
and derived a distance modulus (V,  - M,) of 11.5 i 
0.2 magnitudes. They found that the reddening is not 
uniform. There were appreciable differences among B 
stars, and especially among 0 stars. Fortunately the 
ratio of color excesses, E(U-B)/E(B- Y),was found to be 
0.76, which was not very different from the standard 
B H  C E N  
- 9 . 7  Rg- T R 
FIG. 2.-The contact configuration of BH Cen at phase 
0.25. The broken envelopes represent the inner and outer 
contact surfaces. The center of each component is designated 
with a plus sign and the center of mass is located at the inner 
Lagrangian point (G). 
value of 0.72. This suggested that the ratio of the total 
to selected absorption, R, may be equal to 3 (the normal 
value). Since the observed color and spectral type are 
known for BH Cen, we calculated its absolute lumi- 
nosity from the knowledge of the distance modulus. 
With the results from the photometric solution (i.e., 
fractional radii, temperatures, and mass ratio), absolute 
luminosities, and the period of the binary, we calcu- 
lated the absolute dimensions and individual masses 
of the components according to the equations given by 
Leung and Schneider (1975). The absolute dimensions 
and other quantities of BH Cen are listed in Table 7. 
The probable errors for the masses determined are 
large, mainly because of the error of 0.2 mag in the 
absolute magnitude determination (i.e., the error in 
the distance modulus). On the other hand, the deter- 
mination of the radii is more accurate since they are 
dependent on a lower exponent of the luminosity (see 
the equation in Leung and Schneider 1975). The masses 
and the radii of the components are equal within the 
TABLE 7 
ABSOLUTE DIMENSIONS AND OTHER 
QUANTITIES OF BH CENTAURUS 
A (Separation). ..... 9.7 Ro + 1.7 Ro 
RI = 3.8 & + 0.7 Ro 
Rz = 3.8 Ro + 0.7 Ro 
M ,  = 9.9 Mm + 5.4 Mm 
ve-sin'i = 243 km s - 
Radius for a 10 Mo ZAMS Star = 3.98 Roe 
* Mean radius for three different chemical 
compositions (Stothers 1972). 
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- L A M S  OF M B A  1 
--- Z A  M  S OF S T  
+ B H  C E N  1 
FIG. 3.-The H-R diagram of IC 2944 based on the observations of Thackeray and Wesselink (1965). The location of the com- 
ponents of BH Cen is denoted as a plus sign (both components occupy essentially the same location). Solid line, the ZAMS of 
Morton and Adams (1968). Broken line, the ZAMS of Stothers (1972). 
probable errors. Since this system is known to be 
doubled-lined, it would be important to obtain a 
spectroscopic solution to check the,masses and absolute 
dimensions. 
VI. INTERPRETATION-ZERO-AGE CONTACT 
In this section we wish to investigate the evolutionary 
state of BH Cen. Thackeray and Wesselink (1965) 
suggested that IC 2944 was very young, but they did 
not give an estimate for the age of the cluster. The 
problem of reddening was discussed in the previous 
section. Thackeray and Wesselink adopted a mean 
value for the reddening in their study. According to 
their H-R diagram (Fig. 1 in their paper), the 0 stars 
may be evolved, while the B stars are not (BH Cen is 
B3). In this study we employed only those cluster 
members for which both spectral types and (B - V) 
colors were available; thus each star was unreddened 
individually. The H-R diagram of these stars, along 
with the ZAMS of Morton and Adams (1968) and 
Stothers (1972), is shown in Figure 3. The 0 stars are 
slightly bluer and brighter than in the previous study. 
Unfortunately, there is some discrepancy between the 
two theoretical ZAMS. This difference is probably due 
to the chemical compositions and other assumptions 
used in their models. According to Figure 3, the 0 
stars may or may not be significantly evolved, depend- 
ing on the ZAMS used. In either case BH Cen (shown 
as plus sign; both components occupy essentially the 
same location) has not evolved. Thus this system must 
be still at zero age, or, in other words, it is a zero-age 
contact system. 
Zero-age contact must be a consequence of star 
fission under critical angular momentum. If the 
angular momentum is too large the star breaks into a 
detached system; if the angular momentum is too 
small, the star remains as a single star. Zero-age con- 
tact implies that the primary component has a zero-age 
radius for its mass. The primary (see Table 7) of 
BH Cen does have a zero-age radius. Therefore, the 
radius argument serves as an independent check for 
the evolutionary state of this binary system. As in the 
case of VlOlO Oph (Leung and Wilson 1977), which 
is not a cluster member, the size of the primary radius 
is a reliable test for zero-age contact. 
If we assume that the system is in synchronous 
rotation, the rotational velocity at the equator can be 
calculated from the radius of the component and the 
period of the binary. The rotational velocity for BH 
Cen is found to be 243 km s-l. This is a fairly high 
velocity, and is comparable to the 260 km s-I of 
V701 Sco (Leung and Wilson 1976). Due to the high 
rotational velocity, the components of BH Cen appear 
to be cooler and fainter in the H-R diagram (see 
Faulkner, Roxburgh, and Strittmatter 1968). 
BH Cen and V701 Sco are the most massive zero-age 
contact systems discovered. We believe that there may 
be many more systems like these to be found. The 
systems listed in Table 5 are prime candidates for 
contact systems. RZ Pyx was found to be such a system 
by Devinney (1976). SW Lac is a very complicated 
system, and a marginal solution by Bookmeyer (1965) 
suggested it may be a contact system from the sum 
of fractional radii. 
A study of these systems is of great importance in 
studying the common radiative envelope and the 
evolution of contact binaries. 
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